Circumventricular organs: definition and role in the regulation of endocrine and autonomic function.
1. The circumventricular organs (CVO) are structures that permit polypeptide hypothalamic hormones to leave the brain without disrupting the blood-brain barrier (BBB) and permit substances that do not cross the BBB to trigger changes in brain function. 2. In mammals, CVO include only the median eminence and adjacent neurohypophysis, organum vasculosum lamina terminalis, subfornical organ and the area postrema. 3. The CVO are characterized by their small size, high permeability and fenestrated capillaries. The subcommissural organ is not highly permeable and does not have fenestrated capillaries, but new evidence indicates that it may be involved in the hypertension produced by aldosterone acting on the brain. 4. Feedback control of corticotropin-releasing hormone (CRH) secretion is exerted by free steroids diffusing into the brain, but substances such as cytokines and angiotensin II act on CVO to produce increases in CRH secretion. Gonadal steroids also diffuse into the brain to regulate gonadotrophin-releasing hormone secretion. Thyrotropin-releasing hormone secretion is regulated by thyroid hormones transported across cerebral capillaries. However, CVO may be involved in the negative feedback control of growth hormone and prolactin secretion.